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PRELIMINARY AMENDMENT 

APPLICANT: Josef Wahler DOCKET NO: 112740-202 

SERIAL NO: GROUP ART UNIT: 

EXAMINER: 

1 0 INTERNATIONAL APPLICATION NO: PCT/DE99/0348 1 

INTERNATIONAL FILING DATE: 02 November 1 999 

INVENTION : COMMUNICATIONS SYSTEM WITH COMMUNICATION 
TERMINALS WHICH ARE CONNECTED TO A 
SWITCHING SYSTEM VIA A PACKET-ORIENTED 
1 5 COMMUNICATION NETWORK 

Assistant Commissioner for Patents, 
Washington, D.C. 20231 

20 Sir: 

Please amend the above-identified International Application before entry 
into the National stage before the U.S. Patent and Trademark Office under 35 U.S.C. 
§371 as follows: 
In the Specification: 

25 Please replace the Specification of the present application, including the 

Abstract, with the following Substitute Specification: 
SPECIFICATION 
TITLE 

COMMUNICATIONS SYSTEM WITH COMMUNICATION 
TERMINALS WHICH ARE CONNECTED TO A SWITCHING SYSTEM 
VIA A PACKET-ORIENTED COMMUNICATION NETWORK 
BACKGROUND OF THE INVENTION 
Field of the Invention 
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The present invention relates, generally, to a communications system with 
communication terminals connected to a switching system via a packet-oriented 
communication network and, more particularly, to a communications system 
wherein a switching system is connected to a communication network via a 
5 broadband access unit which has a network access interface, and communication 
terminals are connected to the communication network via hubs. 
Description of the Prior Art 

Both from German Laid-Open Specification DE 196 04 244 Al, and from 
Schlichtharle D.: "Hybrid ATM/ISDN Subscriber Connection to a Broadband 

10 ISPBX", Internal Conference on Computer Communication - Proceedings of the 
Conference - Towards a New World in Computer Communication, 28 September 
1992, XP000671919, a communications system is known in which the 
communication terminals allocated to a switching system are connected to the 
switching system via an ATM-based communication network. In this 

15 arrangement, subscriber interfaces for connecting communication terminals are 
provided by a number of ATM transfer units - frequently called ATM hubs - 
which are connected to the ATM-based connection network. The switching 
system and the ATM hub in each case have an ATM access unit via which, on the 
one hand, a connection to the ATM-based communication network is 

20 implemented and, on the other hand, a bi-directional conversion between the 
internal data format of the switching system or hub and the data format of the 
ATM-based communication network is effected. 

Modern ATM hubs usually have 64 subscriber interfaces for connecting 
communication terminals to an ATM-based communication network. In 

25 particular, ISDN (Integrated Services Digital Network) communication terminals 
are connected via S 0 interfaces, or digital communication terminals are connected 
via interfaces derived therefrom such as, for example, Up,, interfaces, via an ATM 
hub to an ATM-based communication network. In general, a U P0 or an S 0 interface 
includes, on the one hand, two user data channels which, as ISDN-oriented B 
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channels have a transmission rate of in each case 64 kBit/s and, on the other hand, 
a signalling channel which, as ISDN-oriented D channel, has a transmission rate 
of 16 kBit/s. 

The switching system and the ATM hubs are frequently connected to an 
5 ATM-based communication network via a so-called STM1 (Synchronous 

Transfer Mode) interface having a maximum transmission bit rate of 155 Mbit/s. 
An access module providing such an STM1 interface is used in communications 
systems from the company Siemens AG under the internal name "STMA access 
module". In the text which follows, this name is used for such access modules 

10 having an STM1 interface. 

An STMA access module arranged in the switching system currently 
provides the capability to support 32 subscriber interfaces of an ATM hub 
connected to an ATM-based communication network; i.e., it is possible to carry 
out data transmission between the STMA access module and 32 different 

1 5 communication terminals connected to an ATM hub. This only corresponds to a 
maximum transmission bit rate of 8 Mbit/s via the STM1 interface provided by 
the STMA access module (having a maximum transmission bit rate of 
155 Mbit/s). 

Thus, two STMA access modules are necessary in the switching system 
20 for supporting all 64 subscriber interfaces of an ATM hub, which is connected via 
an ATM-based communication network, with the switching system. Since both 
the STMA access modules and the ATM access unit of an ATM hub only have 
one STM1 interface in each case, it is necessary to interpose an additional ATM 
switching module. The ATM switching module concentrates the data to be 
25 transmitted between the switching system and the ATM hub from the two 
STMA access modules onto the ATM access unit of the ATM hub or, 
respectively, splits these data from the ATM access unit onto the two STMA 
access modules. 



-3- 



Using an enhanced STMA access module which supports a total of 64 
subscriber interfaces there is no need to interpose an additional switching module 
since an STMA access module expanded in this manner supports all 64 subscriber 
interfaces of an ATM hub and, thus, these can be connected directly to the 
5 enhanced STMA access module. Thus, although only one STM1 interface, 

provided by an enhanced STMA access module, of the switching system is now 
occupied for each ATM hub connected to the ATM-based communication 
network, still only a maximum transmission bit rate of 16 Mbit/s is achieved via 
the STM1 interface (which has a maximum transmission bit rate of 155 Mbit/s). 

10 It is an object of the present invention, therefore to specify an arrangement 

by which, when a number of ATM hubs are connected to a packet-oriented 
communication network, a data transmission can take place between a switching 
system and the ATM hubs via a network access of the switching system utilizing 
the transmission bandwidth provided by the network access. 

15 SUMMARY OF THE INVENTION 

In connection with the present invention, and to provide a better 
understanding of the basic configuration of a switching system, is helpful first to 
discuss again in greater detail principles which are already known. 

In this connection, Figure 1, which shows a diagrammatic representation 

20 of the essential functional units of a switching system PBX, serves to obtain a 
quicker understanding of the relationships. The switching system PBX has a 
central controller CC which can be connected to access modules and a switching 
network SN. The access modules include, in particular, subscriber line modules 
SLMll...SLMlx, SLM21 ...SLM2x, SLMnl...SLMnx and so-called trunk 

25 modules TM1 1, TM21, TMnl. 

The subscriber line modules SLM have subscriber interfaces for 
connecting communication terminals KE to the switching system PBX. First, for 
example, ISDN communication terminals can be connected via S 0 interfaces or 
digital communication terminals can be connected via interfaces derived 
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therefrom, such as, for example, U p0 interfaces, to the switching system PBX. 
Furthermore, it is possible to connect analogue communication terminals and 
facsimile terminals to the switching system PBX via analogue a/b interfaces. 
The trunk modules TM1 1, TM21, TMnl are used for connecting the 
5 switching system PBX to communication networks or for connecting to other 
switching systems. A connection to another switching system is carried out, for 
example, via so-called "PCM Highways" (Pulse Code Modulation), frequently 
also called primary multiplex access or S 2M interface in the literature, which 
generally include, on the one hand, 30 user data channels which are designed as 

10 ISDN-oriented B channels with a transmission rate of 64 kBit/s and, on the other 
hand, a signalling channel which is designed as ISDN-oriented D channel with a 
transmission rate of 64 kBit/s. A data transmission via such a "PCM highway" 
thus results in a maximum transmission bit rate of 2 Mbit/s. A known trunk 
module TM1 1, TM21, TMnl for connecting a switching system PBX to an 

15 ATM-based communication network is, e.g., the "STMA access module" by the 
Siemens company mentioned in the introduction to the description. 

A number of peripheral modules - subscriber line modules 
SLM 11... SLM 1 x, SLM2 1 . . . SLM2x, SLMnl . . . SLMnx and trunk modules 
TM1 1, TM21, TMnl can be functionally combined to form a line trunk unit 

20 LTU 1 , . . . ,LTUn. Each line trunk unit LTU 1 , . . . LTUn is associated with a line 

trunk unit controller LTUC1,. . .,LTUCn which are in each case connected to the 
switching network SN and the central controller CC via a so-called LTU link 
having a transmission bandwidth of 4 x 4 Mbit/s. The message exchange between 
the peripheral modules and the central controller CC takes place via a signalling 

25 channel which is called by the reference symbol HDLC (High Level Data Link 
Control) Figure 1, in the known HDLC point-to-multipoint method. 

The line trunk units LTU 1,..., LTUn are also associated with a so-called 
signalling unit SU. This signalling unit SU supplies communication terminals KE 
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connected to the switching system PBX with audible tones and possibly with 
announcements stored in the signalling unit SU. 

The central controller CC handles, among other things, the 
switching-related processing occurring with a communication link between 
5 communication terminals KE such as, e.g., the setting-up and clearing-down of 
the communication link. The central controller CC essentially includes a central 
processor DP, a processor for controlling the signalling DCL, a clock generator 
PCG and a database DB. 

An essential advantage of the system according to the present invention then 

1 0 consists in that a broadband access unit according to the invention for connecting 
the switching system to the packet-oriented communication network can be 
implemented in a simple manner in switching systems already existing, instead of 
a conventional line trunk unit, without having to make any changes in the central 
controller of the switching system. 

1 5 An advantage of further embodiments of the present invention consists in, 

among other things, that due to the modular configuration of the broadband access 
unit, which can be equipped both with broadband access modules and with 
narrowband access modules, the broadband access unit can be adapted in a simple 
manner to the current demand for broadband or narrowband subscriber accesses or 

20 network accesses. 

Thus, the broadband access unit can be operated as a separate broadband 
switching system if it is exclusively equipped with broadband access modules and 
both as a broadband switching system and, in co-operation with the other 
components of the switching system, as a narrowband switching system if it is 

25 additionally equipped with narrowband access modules. 

Additional features and advantages of the present invention are described 
in, and will be apparent from, the following Detailed Description of the Preferred 
Embodiments and the Drawings. 

DESCRIPTION OF THE DRAWINGS 
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Figure 1 shows a diagram of the functional units of a known switching 

system; 

Figure 2 shows a structural diagram for the diagrammatic representation of 
communication terminals connected to a switching system via a packet-oriented 
5 communication network; 

Figure 3 shows a structural diagram for the diagrammatic representation of 
the essential functional units of a broadband access unit arranged in the switching 
system; and 

Figure 4 shows a structural diagram for the diagrammatic representation of 
1 0 the essential functional units of a switching and control unit of the broadband 
access unit. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure 2 shows a diagrammatic representation of a switching system PBX 
with a broadband access unit BB-AE arranged instead of a conventional line trunk 

1 5 unit in the switching system PBX. The broadband access unit BB-AE is 

connected via at least one LTU (Line Trunk Unit) links LTU-VL with a central 
unit ZE, containing a switching network SN and a central controller CC, of the 
switching system PBX. A data transmission between the broadband access unit 
BB-AE and a central unit ZE via the LTU link LTU-VL is effected in accordance 

20 with a time-division multiplex-oriented data format and a data transmission with a 
maximum transmission bit rate of 4 x 4 = 16 Mbit/s is possible via an LTU link 
LTU-VL. 

In addition, other line trunk units LTUl,...,LTUn-l, designed as described 
in connection with Figure 1, are arranged in the switching system PBX, the line 
25 trunk units LTU 1 , . . . , LTUn- 1 being connected to the central unit ZE of the 

switching system PBX via, in each case, one LTU link LTU-VL. The line trunk 
units LTU1,.. ., LTUn-1 connect communication terminals to the switching 
system PBX via subscriber interfaces or, respectively, implement a connection to 
a communication network or to another switching system. For example, 
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communication terminals KE are connected to the link trunk units 
LTU1,. . .LTUn-1. The broadband access unit BB-AE is connected via a so-called 
STM1 (Synchronous Transfer Mode) interface, having a maximum transmission 
bit rate of 155 Mbit/s, to an ATM-based (Asynchronous Transfer Mode) 
5 communication network ATM-KN. Furthermore, the broadband access unit 

BB-AE has other interfaces for connecting communication terminals or networks 
to the broadband access unit BB-AE. For example, a UTP25 interface 
(Unshielded Twisted Pair) having a maximum transmission bit rate of 25 Mbit/s 
and an Ethernet interface ES for connection to a computer network based on the 

1 0 IP (Internet Protocol) is shown. 

Furthermore, so-called ATM transfer units ATM-HUB - frequently called 
"ATM hubs" in the literature - are connected to the ATM-based communication 
network ATM-KN. In this arrangement, the ATM hubs ATM-HUB are connected 
to the ATM-based communication network ATM-KN in each case via an access 

1 5 unit AE having an STM1 interface. The ATM hubs ATM-HUB additionally have 
subscriber interfaces TSS 1 , . . . , TSS64 for connecting communication terminals to 
the ATM-oriented communication network ATM-KN. As an example, 
communication terminals KE1,. . ., KEn are shown which are connected to the 
ATM hubs ATM-HUB via the subscriber interfaces TSS1, TSS64. In 

20 particular, ISDN (Integrated Services Digital Network) communication terminals 
are connected via S 0 interfaces, or digital communication terminals are connected 
via interfaces derived therefrom, such as, for example, U p0 interfaces, via the 
ATM hubs to the ATM-based communication network ATM-KN. In addition, 
there is the possibility of connecting analogue communication terminals to the 

25 ATM-oriented communication network ATM-KN via analogue a/b interfaces. 
Data transmission between communication terminals KE1 , . . . , KEn and the 
switching system PBX is usually carried out on the basis of the time-division 
multiplex-oriented data format. For transmitting data between the communication 
terminals KE1, . . ., KEn and the switching system PBX via the ATM-based 
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communication network ATM-KN, a bi-directional conversion is performed 
between the time-division multiplex-oriented data format and the data format of 
the ATM-oriented communication network ATM-KN by the access units AE of 
the ATM hubs ATM-HUB and the broadband access unit BB-AE. 
5 Figure 3 shows a diagrammatic representation of the essential functional 

units of the broadband access unit BB-AE. The broadband access unit BB-AE has 
both a broadband bus system BB-BUS and a narrowband bus system NB-BUS for 
transmitting data within the access unit. In the broadband access unit BB-AE, a 
line trunk unit controller LTUCX is arranged which is connected both to the 

1 0 narrowband bus system NB-BUS and, via at least one LTU link LTU-VL, to the 
central unit ZE of the switching system PBX. The line trunk unit controller 
LTUCX performs a bi-directional conversion between the data format of the LTU 
link LTU-VL, an LTU link LTU-VL including four time-division 
multiplex-oriented 4-Mbit/s communication links, and the data format of the 

1 5 narrowband bus system NB-BUS which includes a number of time-division 
multiplex-oriented 2-Mbit/s communication links. 

To convert the time-division multiplex-oriented data format in the access 
units - corresponding to the data format set up for data transmission via the 
narrowband bus system NB-BUS - to the data format of the ATM-based 

20 communication network ATM-KN, the broadband access unit BB-AE has 

conversion units STMAX. The conversion units STMAX are connected, on the 
one hand, via the narrowband bus system NB-BUS, in each case via eight 
time-division multiplex-oriented 2-Mbit/s data communication links, to the line 
trunk unit controller LTUCX and, on the other hand, via a UTOPIA (Universal 

25 Test and Operation PHY Interface for ATM) interface to the broadband bus 
system BB-BUS. 

A bi-directional data transfer between the link trunk unit controller 
LTUCX and a conversion unit STMAX is possible with a maximum transmission 
bit rate of 16 Mbit/s via the eight time-division multiplex-oriented 2-Mbit/s 
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communication links. With the present time-division multiplex-oriented data 
format, this corresponds to a number of 256 multiplex channels as a result of 
which a total of 64 subscriber interfaces can be supported by a conversion unit 
STMAX. 

5 The broadband bus system BB-BUS is connected to broadband access 

modules for connecting communication terminals or computers, or for connecting 
the switching system PBX to a communication or computer network. As an 
example, an STM1 access module is shown via which, for example, the switching 
system PBX is connected to the ATM-based communication network ATM-KN. 

10 Furthermore, a UTP25 access module having a maximum transmission bit rate of 
25 Mbit/s for connecting computers and an Ethernet interface ES for connecting 
the switching system PBX to a computer network based on the Internet protocol is 
shown. As an alternative, narrowband access modules also can be connected to 
the narrowband bus system NB-BUS instead of the broadband access modules 

15 STM1,UTP25,ES. 

The access modules STM1, UTP25, ES are connected to a switching and 
control unit CSCP (Cell Switched Central Processor) via the broadband bus 
system BB-BUS and a CPU (Central Processing Unit) bus system CPU-BUS. 
Overall, a total of eight modules (ES, STM1, UTP25, CSCP, LTUCX, STMAX) 

20 can be connected to the broadband bus system BB-BUS and to the narrowband 
bus system NB-BUS of the broadband access unit BB-AE. 

Figure 4 shows a diagrammatic representation of the essential functional 
units of the switching and control unit CSCP. For cell-based data switching by the 
broadband access unit BB-AE, the switching and control unit CSCP essentially 

25 has a cell-based switching matrix module BB-KN and a control unit CPU. The 

switching and control unit CSCP also includes 4 multiplexers MUX1 , . . MUX4 
for connecting the cell-based switching matrix module BB-KN to the broadband 
bus system BB-BUS and other STM1 access units STM1 for connecting the 
switching and control unit CSCP directly to the ATM-based communication 
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network ATM-KN or to another communication or computer network. For 
controlling a data transmission, the control unit CPU is connected to the 
cell-based switching matrix module BB-KN, to a clock generator CLK and the 
STM1 access units STM1 via the CPU bus system CPU-BUS. To provide the 
5 switching and control unit CSCP with a uniform clock supply, the clock generator 
CLK is connected to the multiplexers MUX1,.. ., MUX4, the cell-based switching 
matrix module BB-KN and the STM1 access units STM1 . 

The cell-based switching matrix module BB-KN has a 
switching-matrix-module-oriented memory unit SPE subdivided into two 

1 0 submemories. In the first submemory of the switching-matrix-module-oriented 
memory unit SPE, a switching table HTT - frequently called "Header Translation 
Table" in the literature - is stored. This header translation table HTT contains the 
necessary switching information stored in the form of a pair of values consisting 
of a so-called input VCI (Virtual Channel Identifier) value and a so-called output 

1 5 VCI value for switching ATM cells, via which information an ATM cell arriving 
at the cell-based switching matrix module BB-KN is switched. The second 
submemory of the switching-matrix-module-oriented memory unit SPE is used 
for temporarily storing the user data transmitted in a payload area of an ATM cell 
during the switching of the ATM cell in the cell-based switching matrix module 

20 BB-KN. 

Furthermore, the cell-based switching matrix module BB-KN has two 
high-frequency UTOPIA interfaces. The cell-based switching matrix module 
BB-KN is connected via the UTOPIA interfaces to, in each case, two multiplexers 
MUX1, . . MUX4 via in each case one 16-bit-wide cell-based UTOPIA databus 
25 DB. A bi-directional data transmission rate of 622 Mbit/s can be achieved via the 
16-bit-wide cell-based UTOPIA databus DB. The multiplexers MUX1, 
MUX4 a which are designed, for example, as described in the German Patent 
application having the official reference 197 515 60.6, convert the data format of 
the 16-bit-wide cell-based UTOPIA databus DB to the data format of the 
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8-bit-wide broadband bus system BB-BUS. The multiplexers MUX1, . . MUX4 
can be connected in each case to a maximum, of four 8-bit-wide databuses via 
which a maximum bidirectional data transmission rate of 3 1 0 Mbit/s can be 
achieved. 

5 The multiplexers MUX1, . . ., MUX4 are, thus, connected to broadband 

access modules STM1, UTP25, ES or to conversion units STMAX either via the 
broadband bus system BB-BUS or directly to the STM1 access units (shown, for 
example, for the multiplexer MUX4 in Figure 4) arranged in the switching and 
control unit CSCP via an 8-bit-wide UTOPIA databus. 

10 In the text which follows, explanation is provided for the interaction of the 

functional units essential to data transmission between two communication 
terminals in greater detail with reference to Figures 1 and 2. 

For data transmission starting from a first communication terminal ICE 
connected to the ATM-based communication network ATM-KN via a subscriber 

1 5 interface TSS 1 , . . . , TSS64 of an ATM hub ATM-HUB, to a second 

communication terminal KE connected via a subscriber interface of a line trunk 
unit LTU1, . . . , LTUn-1 of the switching system PBX, the time-division 
multiplex-oriented data format usually provided for a data transmission between 
the first communication terminal KE and the second communication terminal KE 

20 is converted to the data format of the ATM-based communication network 

ATM-KN in the access unit AE of the ATM hub ATM-HUB associated with the 
first communication terminal KE. In this process, a bi-directional conversion 
between the time-division multiplex-oriented data format and the data format of 
the ATM-based communication network ATM-KN can be effected, for example, 

25 in accordance with the two conversion methods proposed in the German Patent 
application having the file reference 198 436 25.4. 

The converted data transmitted via the ATM-based communication 
network ATM-KN and received by the STM1 access module STM1 of the 
broadband access unit BB-AE, via which the switching system PBX has been 
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connected to the ATM-based communication network ATM-KN, are transmitted 
to a conversion unit STMAX allocated to the ATM hub ATM-HUB via the 
broadband bus system BB-BUS of the broadband access unit BB-AE. The 
conversion unit STMAX converts the received converted data back into the 

5 time-division multiplex-oriented data format in accordance with the conversion 
method used in the access unit AE of the ATM hub ATM-HUB allocated to the 
first communication terminal KE. The data to be transmitted is then transmitted 
via the narrowband bus system NB-BUS to the line trunk unit controller LTUCX 
which adapts the data to be transmitted for a transmission via the line trunk unit 

1 0 link LTU-VL (within the access unit, the data is transmitted via time-division 

multiplex-oriented 2-Mbit/s communication links; data is transmitted via the LTU 
link LTU-VL via time-division multiplex-oriented 4-Mbit/s communication 
links), and then forwards it to the central unit ZE of the switching system PBX via 
the LTU link LTU-VL. In the central unit ZE, the data to be transmitted is 

1 5 switched to the line trunk unit LTU I,..., LTUn- 1 allocated to the second 
communication terminal KE by the switching network SN of the switching 
system PBX, which line trunk unit forwards the data to the second 
communication terminal KE. 

A data transmission starting from the second communication terminal KE 

20 to the first communication terminal KE analogously takes place in the reverse 
direction. 

For a data transmission starting from the first communication terminal KE 
to a third communication terminal KE also connected to the ATM-based 
communication network ATM-KN via a subscriber interface TSS 1, TSS64 of 
25 an ATM hub ATM-HUB, the time-division multiplex-oriented data format 

usually provided for a data transmission between the first communication terminal 
KE and the third communication terminal KE is converted to the data format of 
the ATM-based communication network ATM-KN in the access unit AE of the 
ATM hub ATM-HUB allocated to the first communication terminal KE. 
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The converted data transmitted via the ATM-based communication 
network ATM-KN and received by the STM1 access module STM1 of the 
broadband access unit BB-AE are transmitted to the switching and control unit 
CSCP of the broadband access unit BB-AE via the broadband bus system 
5 BB-BUS of the broadband access unit BB-AE. In cases in which the switching 
and control unit CSCP is connected directly to the ATM-based communication 
network ATM-KN via an STM1 interface - compared to Figure 4 - the converted 
data to be transmitted can be transmitted directly to the switching and control unit 
CSCP from the ATM hub ATM-HUB allocated to the first communication 
1 0 terminal KE via the ATM-based communication network ATM-KN. 

In the switching and control unit CSCP, the converted data to be 
transmitted is switched by the cell-based switching matrix module BB-KN and 
transmitted via the broadband bus system BB-BUS to the STM1 access module 
STM1 via which the converted data to be transmitted is forwarded to the ATM 
1 5 hub ATM-HUB allocated to the third communication terminal KE via the 

ATM-based communication network ATM-KN. As an alternative, the converted 
data to be transmitted can be transmitted directly to the relevant ATM hub 
ATM-HUB via the ATM-based communication network ATM-KN from the 
switching and control unit CSCP via the STM1 interfaces of the switching and 
20 control unit CSCP. 

The access unit AE of the ATM hub ATM-HUB allocated to the third 
communication terminal KE converts the converted data to be transmitted back 
into the time-division multiplex-oriented data format in accordance with the 
conversion method used in the ATM hub ATM-HUB allocated to the first 
25 communication terminal and is forwarded to the third communication terminal 
KE. 

A data transmission starting from the third communication terminal KE to 
the first communication terminal KE is effected analogously in the reverse 
direction. 
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Although the present invention has been described with reference to 
specific embodiments, those of skill in the art will recognize that changes may be 
made thereto without departing from the spirit and scope of the invention as set 
forth in the hereafter appended claims. 
5 ABSTRACT OF THE DISCLOSURE 

A switching system is connected to a communication network via a 
broadband access unit having a network access interface and communication 
terminals are connected to the communication network via hubs. The broadband 
access unit has conversion units allocated to the hubs, via which conversion units 
10 a bi-directional conversion between the data format of the packet-oriented 
communication network and a data format within the switching system is 
effected. Furthermore, the broadband access unit has a switching network module 
for combining the data to be transmitted from the conversion units to the 
associated hubs. 
15 In the claims : 

On page 16, cancel line 1, and substitute the following left-hand justified 
heading therefor: 
I Claim as My Invention : 

Please cancel claims 1-9, without prejudice, and substitute the following 
20 claims therefor: 

10. A communications system, comprising: 
a packet-oriented communication network; 

a plurality of communication terminals connected to the packet-oriented 
communication network via a plurality of hubs; and 
25 a switching system connected to the packet-oriented communication 

network via which the switching system is connected to the plurality of 
communication terminals, the switching system including a broadband access 
unit, a central unit, a plurality of conversion units and a switching matrix module, 
wherein the broadband access unit is connected to the central unit via a time-slot- 
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oriented link and is further connected to the packet-oriented communication 
network via at least one packet-oriented network access interface, wherein the 
plurality of conversion units are allocated to the plurality of hubs via which a 
bidirectional conversion between a data format of the packet-oriented 
5 communication network and a time-slot-oriented data format is effected, and 
wherein the switching matrix module combines data to be transmitted to the 
plurality of hubs from the conversion units for transmission via the packet- 
oriented network access interface. 

10 11. A communications system as claimed in claim 1 0, wherein the 

broadband access unit has both a broadband bus system for transmitting a packet- 
oriented data stream within the access unit and a narrowband bus system for 
transmitting a time-slot-oriented data stream within the access unit, and wherein 
the broadband bus system can be coupled to the narrowband bus system via the 

1 5 plurality of conversion units. 

12. A communications system as claimed in claim 11, wherein the 
narrowband bus system is connected to a line trunk unit controller via which the 
broadband access unit can be connected to the central unit, which further includes 

20 a switching network and a central controller, via the time-slot-oriented link. 

13. A communications system as claimed in claim 12, wherein the line 
trunk unit controller is connected to the central unit via at least one time-division 
multiplex-oriented 4-Mbit/s data communication link. 

25 

14. A communications system as claimed in claim 13, wherein a 
number of time-division multiplex-oriented 4 Mbit/s communication links can be 
determined by a number of the plurality of conversion units arranged in the 
broadband access unit. 
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15. A communications system as claimed in claim 11, wherein access 
units connected to the narrowband bus system are connected to one another via at 
least one time-division multiplex-oriented 2 Mbit/s communication links. 
5 1 6. A communications system as claimed in claim 1 1 , wherein both 

the broadband bus system and the narrowband bus system have access locations 
for a plurality of access units. 

17. A communications system as claimed in claim 15, wherein at least 
10 one of the broadband access modules and the narrowband access modules can be 

connected to the access locations. 

18. A communications system as claimed in claim 1 6, wherein the 
access units can be respectively connected to the broadband bus system via one 

15 UTOPIA. 

REMARKS 

The present amendment makes editorial changes and corrects 
typographical errors in the specification, which includes the Abstract, in order to 
conform the specification to the requirements of United States Patent Practice. 

20 No new matter is added thereby. Attached hereto is a marked-up version of the 
changes made to the specification by the present amendment. The attached page 
is captioned " Version With Markings To Show Changes Made". 

In addition, the present amendment cancels original claims 1-9 in favor of 
new claims 11-18. Claims 11-18 have been presented solely because the revisions 

25 by red-lining and underlining which would have been necessary in claims 1-9 in 
order to present those claims in accordance with preferred United States Patent 
Practice would have been too extensive, and thus would have been too 
burdensome. The present amendment is intended for clarification purposes only 
and not for substantial reasons related to patentability pursuant to 35 USC §§103, 
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102, 103 or 1 12. Indeed, the cancellation of claims 1-9 does not constitute an 
intent on the part of the Applicant to surrender any of the subject matter of claims 
1-9. 



Early consideration on the merits is respectfully requested. 
Respectfully submitted, 




Olea. No. 39.056) 



William E. Vaughan 
Bell, Boyd & Lloyd LLC 
P.O.Box 1135 

Chicago, Illinois 60690-1135 
(312) 807-4292 
Attorneys for Applicant 
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VERSIONS WITH MARKINGS TO SHOW CHANGES MADE 



In The Specification: 

The Specification of the present application, including the Abstract, has 
been amended as follows: 

SPECIFICATION 
TITLE 

COMMUNICATIONS SYSTEM WITH COMMUNICATION 
TERMINALS WHICH ARE CONNECTED TO A SWITCHING SYSTEM 
VIA A PACKET-ORIENTED COMMUNICATION NETWORK 
BACKGROUND OF THE INVENTION 
5 Field of the Invention 

Communications system with communication terminals which are 
connected to a communications system via a packet oriented communication 
network. 

The invention relates to a communications system according to the 

10 preamble of Claim 1 . 

The present invention relates, generally, to a communications system with 
communication terminals connected to a switching system via a packet-oriented 
communication network and, more particularly, to a communications system 
wherein a switching system is connected to a communication network via a 

15 broadband access unit which has a network access interface, and communication 
terminals are connected to the communication network via hubs. 

Both from German Laid-Open Specification DE 196 04 244 Al, and from 
Schlichtharle D.: "Hybrid ATM/ISDN Subscriber Connection to a Broadband 
ISPBX", Internal Conference on Computer Communication - Proceedings of the 

20 Conference - Towards a New World in Computer Communication, 28 September 
1992, XP000671919, a communications system is known in which the 
communication terminals allocated to a switching system are connected to the 
switching system via an ATM-based communication network. In this 
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arrangement, subscriber interfaces for connecting communication terminals are 
provided by a plurality number of ATM transfer units - frequently briefly called 
ATM fewb hubs in the literature - which are connected to the ATM-based 
connection network. The switching system and the ATM hub in each case have an 
5 ATM access unit via which, on the one hand, a connection to the ATM-based 
communication network is implemented and, on the other hand, a bi-directional 
conversion between the internal data format of the switching system or hub and 
the data format of the ATM-based communication network is effected. 

Modern ATM hubs usually have 64 subscriber interfaces for connecting 

10 communication terminals to an ATM-based communication network. In 

particular, ISDN (Integrated Services Digital Network) communication terminals 
are connected by means of via S 0 interfaces, or digital communication terminals 
are connected by means of via interfaces derived therefrom such as, for example, 
U P0 interfaces, via an ATM hub to an ATM-based communication network. In 

1 5 general, a U P0 or an S 0 interface comprises includes , on the one hand, two user 
data channels which, as ISDN-oriented B channels have a transmission rate of in 
each case 64 kBit/s and, on the other hand, a signalling channel which, as 
ISDN-oriented D channel, has a transmission rate of 16 kBit/s. 

The switching system and the ATM hubs are frequently connected to an 

20 ATM-based communication network by means of via a so-called STM1 

(Synchronous Transfer Mode) interface having a maximum transmission bit rate 
of 155 Mbit/s. An access module providing such an STM1 interface is used in 
communications systems from the company Siemens AG under the internal name 
-"STMA access module-". In the text which follows, this name is used for such 

25 access modules having an STM1 interface. 

An STMA access module arranged in the switching system currently 
provides the capability to support 32 subscriber interfaces of an ATM hub 
connected to an ATM-based communication networks i.e.^ it is possible to carry 
out data transmission between the STMA access module and 32 different 
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communication terminals connected to an ATM hub. This only corresponds to a 
maximum transmission bit rate of 8 Mbit/s via the STM1 interface provided by 
the STMA access module (with- having a maximum transmission bit rate of 
155 Mbit/s). 

5 Thus, two STMA access modules are necessary in the switching system 

for supporting all 64 subscriber interfaces of an ATM hub, which is connected via 
an ATM-based communication network, with the switching system. Since both 
the STMA access modules and the ATM access unit of an ATM hub only have 
one STM1 interface in each case, it is necessary to interpose an additional ATM 
10 switching module. The ATM switching module concentrates the data to be 
transmitted between the switching system and the ATM hub from the two 
STMA access modules onto the ATM access unit of the ATM hub or, 
respectively, splits these data from the ATM access unit onto the two STMA 
access modules. 

1 5 Using an enhanced STMA access module which supports a total of 64 

subscriber interfaces there is no need to interpose an additional switching module 
since an STMA access module expanded in this manner supports all 64 subscriber 
interfaces of an ATM hub and , thus, these can thws be connected directly to the 
enhanced STMA access module. Thus, although only one STM1 interface, 

20 provided by an enhanced STMA access module, of the switching system is now 
occupied for each ATM hub connected to the ATM-based communication 
network, still only a maximum transmission bit rate of 16 Mbit/s is achieved via 
the STM1 interface (which has a maximum transmission bit rate of 155 Mbit/s). 
It is tfee an object of the present invention , therefore to specify an 

25 arrangement by means of which, when a number of ATM hubs are connected to a 
packet-oriented communication network, a data transmission can take place 
between a switching system and the ATM hubs via a network access of the 
switching system utilizing the transmission bandwidth provided by the network 
access. 
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On the basin of the features of the preamble of Claim 1, the object is 
achieved by its characterizing features. 

SUMMARY OF THE INVENTION 

In connection with the present invention, and to T-e provide a better 
understanding of the basic configuration of a switching system, it appears to be 
necessary is helpful first to discuss again in greater detail principles which are 
already known. 

In this connection, Figure 1 , which shows a diagrammatic representation 
of the essential functional units of a switching system PBX, serves to obtain a 
quicker understanding of the relationships. The switching system PBX has a 
central controller CC which can be connected to access modules and a switching 
network SN. The access modules comprise include , in particular, subscriber line 
modules SLM1 1 . . .tSLMIx, SLM21 . . .rSLM2x, SLMnl . . .^SLMnx and so-called 
trunk modules TM11, TM21 , TMnl . 

The subscriber line modules SLM have subscriber interfaces for 
connecting communication terminals KE to the switching system PBX. First, for 
example, ISDN communication terminals can be connected via S 0 interfaces or 
digital communication terminals can be connected via interfaces derived 
therefrom, such as, for example, U p0 interfaces, to the switching system PBX. 
Furthermore, it is possible to connect analogue communication terminals and 
facsimile terminals to the switching system PBX via analogue a/b interfaces. 

The trunk modules TM1 1, TM21, TMnl are used for connecting the 
switching system PBX to communication networks or for connecting to other 
switching systems. A connection to another switching system is carried out, for 
example, via so-called -"PCM Highways-" (Pulse Code Modulation), frequently 
also called primary multiplex access or S 2M interface in the literature, which 
generally comprise include , on the one hand, 30 user data channels which are 
designed as ISDN-oriented B channels with a transmission rate of 64 kBit/s and, 
on the other hand, a signalling channel which is designed as ISDN-oriented D 
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channel with a transmission rate of 64 kBit/s. A data transmission via such a 
-"PCM highway-" thus results in a maximum transmission bit rate of 2 Mbit/s. A 
known trunk module TM11, TM21, TMnl for connecting a switching system 
PBX to an ATM-based communication network? is, e.g., the -"STMA access 
5 module-" by the Siemens company mentioned in the introduction to the 
description. 

A number of peripheral modules - subscriber line modules 
SLM1 1 . . .SLMlx, SLM21 . . .tSLM2x, SLMnl . . .vSLMnx and trunk modules 
TM11, TM21, TMnl can be functionally combined to form a line trunk unit 

1 0 LTU 1 , . . . T,LTUn. Each line trunk unit LTU 1 , . . . iTUn is associated with a line 
trunk unit controller LTUC1 , . . .T,LTUCn which are in each case connected to the 
switching network SN and the central controller CC via a so-called LTU link 
having a transmission bandwidth of 4 x 4 Mbit/s. The message exchange between 
the peripheral modules and the central controller CC takes place via a signalling 

1 5 channel which is called by the reference symbol HDLC (High Level Data Link 
Control) in the figure Figure 1 . in the known HDLC point-to-multipoint method. 

The line trunk units LTU1 ,. . .- LTUn are also associated with a so-called 
signalling unit SU. This signalling unit SU supplies communication terminals KE 
connected to the switching system PBX with audible tones and possibly with 

20 announcements stored in the signalling unit SU. 

The central controller CC handles, among other things, the 
switching-related processing occurring with a communication link between 
communication terminals KE such as, e.g. a the setting-up and clearing-down of 
the communication link. The central controller CC essentially comprises includes 

25 a central processor DP, a processor for controlling the signalling DCL, a clock 
generator PCG and a database DB. 

An essential advantage of the arrangement system according to the present 
invention then consists in that a broadband access unit according to the invention 
for connecting the switching system to the packet-oriented communication 
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network can be implemented in a simple manner in switching systems already 
existing, instead of a conventional line trunk unit, without having to make any 
changes in the central controller of the switching system. 

Advantageous further dcvelopmcntc of the invention arc specified in the 
5 subclaims. 

An advantage of further embodiments of the present invention defined in 
the subclaims consists in, among other things, that due to the modular 
configuration of the broadband access unit, which can be equipped both with 
broadband access modules and with narrowband access modules, the broadband 
1 0 access unit can be adapted in a simple manner to the current demand for 
broadband or narrowband subscriber accesses or network accesses. 

Thus, the broadband access unit can be operated as a separate broadband 
switching system if it is exclusively equipped with broadband access modules and 
both as a broadband switching system and, in co-operation with the other 
1 5 components of the switching system, as a narrowband switching system if it is 
additionally equipped with narrowband access modules. 

Additional features and advantages of the present invention are described 
in. and will be apparent from, the following Detailed Description of the Preferred 
Embodiments and the Drawings. 
20 In the text which follows, an exemplary embodiment of the invention will 

be explained in greater detail with reference to the drawings, in which: 
DESCRIPTION OF THE DRAWINGS 
Figure 1 shows a diagram of the functional units of a known switching 

system; 

25 Figure 2 shows a structural diagram for the diagrammatic representation of 

communication terminals connected to a switching system via a packet-oriented 
communication network; 
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• Figure 3 shows a structural diagram for the diagrammatic representation of 
the essential functional units of a broadband access unit arranged in the switching 
system; and 

Figure 4 shows a structural diagram for the diagrammatic representation of 
5 the essential functional units of a switching and control unit of the broadband 
access unit. 

DETAILED DE SCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure 2 shows a diagrammatic representation of a switching system PBX 
with a broadband access unit BB-AE arranged instead of a conventional line trunk 

1 0 unit in the switching system PBX. The broadband access unit BB-AE is 

connected via at least one also a number of LTU (Line Trunk Unit) links 
LTU-VL with a central unit ZE, containing a switching network SN and a central 
controller CC, of the switching system PBX. A data transmission between the 
broadband access unit BB-AE and a central unit ZE via the LTU link LTU-VL is 

1 5 effected in accordance with a time-division multiplex-oriented data format and a 
data transmission with a maximum transmission bit rate of 4 x 4 = 16 Mbit/s is 
possible via an LTU link LTU-VL. 

In addition, other line trunk units LTUl,...r,LTUn-l, designed as 
described in connection with Figure 1, are arranged in the switching system PBX, 

20 the line trunk units LTU1,. . LTUn-1 being connected to the central unit ZE of 
the switching system PBX via^ in each case^ one LTU link LTU-VL. The line 
trunk units LTU1,. . .t, LTUn-1 connect communication terminals to the switching 
system PBX via subscriber interfaces or, respectively, implement a connection to 
a communication network or to another switching system. For example, 

25 communication terminals KE are connected to the link trunk units 

LTU1 ,. . .-rLTUn-l. The broadband access unit BB-AE is connected via a 
so-called STM1 (Synchronous Transfer Mode) interface, having a maximum 
transmission bit rate of 155 Mbit/s, to an ATM-based (Asynchronous Transfer 
Mode) communication network ATM-KN. Furthermore, the broadband access 
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unit BB-AE has other interfaces for connecting communication terminals or 
networks to the broadband access unit BB-AE. For example, a UTP25 interface 
(Unshielded Twisted Pair) having a maximum transmission bit rate of 25 Mbit/s 
and an Ethernet interface ES for connection to a computer network based on the 
5 IP (Internet Protocol) is shown. 

Furthermore, so-called ATM transfer units ATM-HUB - frequently called 
-"ATM k«& hubs- " in the literature - are connected to the ATM-based 
communication network ATM-KN. In this arrangement, the ATM hubs 
ATM-HUB are connected to the ATM-based communication network ATM-KN 

1 0 in each case via an access unit AE having an STM1 interface. The ATM hubs 
ATM-HUB additionally have subscriber interfaces TSS1, ...t, TSS64 for 
connecting communication terminals to the ATM-oriented communication 
network ATM-KN. As an example, communication terminals KE1,. . .t, KEn are 
shown which are connected to the ATM hubs ATM-HUB via the subscriber 

1 5 interfaces TSS1, ...t, TSS64. In particular, ISDN (Integrated Services Digital 
Network) communication terminals are connected by means of via S 0 interfaces, 
or digital communication terminals are connected via interfaces derived 
therefrom, such as, for example, U p0 interfaces, via the ATM hubs to the 
ATM-based communication network ATM-KN. In addition, there is the 

20 possibility of connecting analogue communication terminals to the ATM-oriented 
communication network ATM-KN via analogue a/b interfaces. Data 
transmission between communication terminals KE1 , . . .-r, KEn and the switching 
system PBX is usually carried out on the basis of the time-division 
multiplex-oriented data format. For transmitting data between the communication 

25 terminals KE1, KEn and the switching system PBX via the ATM-based 
communication network ATM-KN, a bi-directional conversion is performed 
between the time-division multiplex-oriented data format and the data format of 
the ATM-oriented communication network ATM-KN by the access units AE of 
the ATM hubs ATM-HUB and the broadband access unit BB-AE. 
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Figure 3 shows a diagrammatic representation of the essential functional 
units of the broadband access unit BB-AE. The broadband access unit BB-AE has 
both a broadband bus system BB-BUS and a narrowband bus system NB-BUS for 
transmitting data within the access unit. In the broadband access unit BB-AE, a 
5 line trunk unit controller LTUCX is arranged which is connected both to the 
narrowband bus system NB-BUS and, via at least one LTU link LTU-VL, to the 
central unit ZE of the switching system PBX. The line trunk unit controller 
LTUCX performs a bi-directional conversion between the data format of the LTU 
link LTU-VL, an LTU link LTU-VL comprising including four time-division 

10 multiplex-oriented 4-Mbit/s communication links, and the data format of the 
narrowband bus system NB-BUS which is composed of includes a plurality 
number of time-division multiplex-oriented 2-Mbit/s communication links. 

To convert the time-division multiplex-oriented data format in the access 
units - corresponding to the data format set up for data transmission via the 

1 5 narrowband bus system NB-BUS - to the data format of the ATM-based 
communication network ATM-KN, the broadband access unit BB-AE has 
conversion units STMAX. The conversion units STMAX are connected, on the 
one hand, via the narrowband bus system NB-BUS,, in each case via eight 
time-division multiplex-oriented 2-Mbit/s data communication links., to the line 

20 trunk unit controller LTUCX and, on the other hand, via a UTOPIA (Universal 
Test and Operation PHY Interface for ATM) interface to the broadband bus 
system BB-BUS. 

A bi-directional data transfer between the link trunk unit controller 
LTUCX and a conversion unit STMAX is possible with a maximum transmission 

25 bit rate of 1 6 Mbit/s via the eight time-division multiplex-oriented 2-Mbit/s 
communication links. With the present time-division multiplex-oriented data 
format, this corresponds to a number of 256 multiplex channels as a result of 
which a total of 64 subscriber interfaces can be supported by a conversion unit 
STMAX. 
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The broadband bus system BB-BUS is connected to broadband access 
modules for connecting communication terminals- or computers;, or for connecting 
the switching system PBX to a communication or computer network. As an 
example, an STM1 access module is shown via which, for example, the switching 
5 system PBX is connected to the ATM-based communication network ATM-KN. 
Furthermore, a UTP25 access module having a maximum transmission bit rate of 
25 Mbit/s for connecting computers and an Ethernet interface ES for connecting 
the switching system PBX to a computer network based on the Internet protocol is 
shown. As an alternative, narrowband access modules ea» also can be connected 

10 to the narrowband bus system NB-BUS instead of the broadband access modules 
STM1,UTP25,ES. 

The access modules STM1, UTP25, ES are connected to a switching and 
control unit CSCP (Cell Switched Central Processor) via the broadband bus 
system BB-BUS and a CPU (Central Processing Unit) bus system CPU-BUS. 

1 5 Overall, a total of eight modules (ES, STM1 , UTP25, CSCP, LTUCX, STMAX) 
can be connected to the broadband bus system BB-BUS and to the narrowband 
bus system NB-BUS of the broadband access unit BB-AE. 

Figure 4 shows a diagrammatic representation of the essential functional 
units of the switching and control unit CSCP. For a cell-based data switching by 

20 the broadband access unit BB-AE, the switching and control unit CSCP 

essentially has a cell-based switching matrix module BB-KN and a control unit 
CPU. The switching and control unit CSCP also comprises includes 4 
multiplexers MUX1, ...t, MUX4 for connecting the cell-based switching matrix 
module BB-KN to the broadband bus system BB-BUS and other STM1 access 

25 units STM1 for connecting the switching and control unit CSCP directly to the 
ATM-based communication network ATM-KN or to another communication or 
computer network. For controlling a data transmission, the control unit CPU is 
connected to the cell-based switching matrix module BB-KN, to a clock generator 
CLK and the STM1 access units STM1 via the CPU bus system CPU-BUS. To 
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provide the switching and control unit CSCP with a uniform clock supply, the 
clock generator CLK is connected to the multiplexers MUX1,. . .-, MUX4, the 
cell-based switching matrix module BB-KN and the STM1 access units STM1. 
The cell-based switching matrix module BB-KN has a 
5 switching-matrix-module-oriented memory unit SPE subdivided into two 

submemories. In the first submemory of the switching-matrix-module-oriented 
memory unit SPE, a switching table HTT - frequently called -"Header Translation 
Table-" in the literature - is stored. This header translation table HTT contains the 
necessary switching information stored in the form of a pair of values consisting 

10 of a so-called input VCI (Virtual Channel Identifier) value and a so-called output 
VCI value for switching ATM cells, by means of via which information an ATM 
cell arriving at the cell-based switching matrix module BB-KN is switched. The 
second submemory of the switching-matrix-module-oriented memory unit SPE is 
used for temporarily storing the user data transmitted in a payload area of an ATM 

15 cell during the switching of the ATM cell in the cell-based switching matrix 
module BB-KN. 

Furthermore, the cell-based switching matrix module BB-KN has two 
high-frequency UTOPIA interfaces. The cell-based switching matrix module 
BB-KN is connected via the UTOPIA interfaces to A in each case,, two multiplexers 

20 MUX1 , . . . , MUX4 via in each case one 1 6-bit-wide cell-based UTOPIA databus 
DB. A bi-directional data transmission rate of 622 Mbit/s can be achieved via the 
16-bit-wide cell-based UTOPIA databus DB. The multiplexers MUX1, . . ., 
MUX4 2 which are designed, for example, as described in the German Patent 
application having the official reference 197 515 60.6.^ convert the data format of 

25 the 1 6-bit-wide cell-based UTOPIA databus DB to the data format of the 

8-bit-wide broadband bus system BB-BUS. The multiplexers MUX1, . . ., MUX4 
can be connected in each case to a maximum of four 8-bit-wide databuses via 
which a maximum bidirectional data transmission rate of 3 10 Mbit/s can be 
achieved in each case . 
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The multiplexers MUX1, MUX4 are^ thus^ connected to broadband 
access modules STM1, UTP25, ES or to conversion units STMAX either via the 
broadband bus system BB-BUS or directly to the STM1 access units (shown, for 
example, for the multiplexer MUX4 in the figure Figure 4 ) arranged in the 
5 switching and control unit CSCP via an 8-bit-wide UTOPIA databus. 

In the text which follows, it is intended to explain explanation is provided 
for the interaction of the functional units essential to data transmission between 
two communication terminals in greater detail with reference to Figures 1 and 2t. 
For data transmission starting from a first communication terminal KE 

10 connected to the ATM-based communication network ATM-KN via a subscriber 
interface TSS1, . . . T , TSS64 of an ATM hub ATM-HUB, to a second 
communication terminal KE connected via a subscriber interface of a line trunk 
unit LTU1, . . .r, LTUn-1 of the switching system PBX, the time-division 
multiplex-oriented data format usually provided for a data transmission between 

1 5 the first communication terminal KE and the second communication terminal KE 
is converted to the data format of the ATM-based communication network 
ATM-KN in the access unit AE of the ATM hub ATM-HUB associated with the 
first communication terminal KE. In this process, a bi-directional conversion 
between the time-division multiplex-oriented data format and the data format of 

20 the ATM-based communication network ATM-KN can be effected, for example, 
in accordance with the two conversion methods proposed in the German Patent 
application having the file reference 198 436 25.4. 

The converted data transmitted via the ATM-based communication 
network ATM-KN and received by the STM1 access module STM1 of the 

25 broadband access unit BB-AE, via which the switching system PBX has been 

connected to the ATM-based communication network ATM-KN, are transmitted 
to a conversion unit STMAX allocated to the ATM hub ATM-HUB via the 
broadband bus system BB-BUS of the broadband access unit BB-AE. The 
conversion unit STMAX converts the received converted data back into the 
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time-division multiplex-oriented data format in accordance with the conversion 
method used in the access unit AE of the ATM hub ATM-HUB allocated to the 
first communication terminal KE. The data to be transmitted are is then 
transmitted via the narrowband bus system NB-BUS to the line trunk unit 
5 controller LTUCX which adapts the data to be transmitted for a transmission via 
the line trunk unit link LTU-VL (within the access unit, the data are is transmitted 
via time-division multiplex-oriented 2-Mbit/s communication links; data a*© is 
transmitted via the LTU link LTU-VL via time-division multiplex-oriented 
4-Mbit/s communication links), and then forwards them it to the central unit ZE 

1 0 of the switching system PBX via the LTU link LTU-VL. In the central unit ZE, 
the data to be transmitted are is switched to the line trunk unit LTU1 , LTUn-1 
allocated to the second communication terminal KE by the switching network SN 
of the switching system PBX, which line trunk unit forwards the data to the 
second communication terminal KE. 

15 A data transmission starting from the second communication terminal KE 

to the first communication terminal KE analogously takes place in the reverse 
direction. 

For a data transmission starting from the first communication terminal KE 
to a third communication terminal KE also connected to the ATM-based 

20 communication network ATM-KN via a subscriber interface TSS 1, . . ., TSS64 of 
an ATM hub ATM-HUB, the time-division multiplex-oriented data format 
usually provided for a data transmission between the first communication terminal 
KE and the third communication terminal KE is converted to the data format of 
the ATM-based communication network ATM-KN in the access unit AE of the 

25 ATM hub ATM-HUB allocated to the first communication terminal KE. 

The converted data transmitted via the ATM-based communication 
network ATM-KN and received by the STM1 access module STM1 of the 
broadband access unit BB-AE are transmitted to the switching and control unit 
CSCP of the broadband access unit BB-AE via the broadband bus system 
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BB-BUS of the broadband access unit BB-AE. In cases in which the switching 
and control unit CSCP is connected directly to the ATM-based communication 
network ATM-KN via an STM1 interface - compared to Figure 4 - the converted 
data to be transmitted can be transmitted directly to the switching and control unit 
5 CSCP from the ATM hub ATM-HUB allocated to the first communication 
terminal KE via the ATM-based communication network ATM-KN. 

In the switching and control unit CSCP, the converted data to be 
transmitted are is switched by the cell-based switching matrix module BB-KN and 
transmitted via the broadband bus system BB-BUS to the STM1 access module 

1 0 STM1 by means of via which the converted data to be transmitted are is 

forwarded to the ATM hub ATM-HUB allocated to the third communication 
terminal KE via the ATM-based communication network ATM-KN. As an 
alternative, the converted data to be transmitted can be transmitted directly to the 
relevant ATM hub ATM-HUB via the ATM-based communication network 

15 ATM-KN from the switching and control unit CSCP via the STM1 interfaces of 
the switching and control unit CSCP. 

The access unit AE of the ATM hub ATM-HUB allocated to the third 
communication terminal KE converts the converted data to be transmitted back 
into the time-division multiplex-oriented data format in accordance with the 

20 conversion method used in the ATM hub ATM-HUB allocated to the first 

communication terminal and are is forwarded to the third communication terminal 
KE. 

A data transmission starting from the third communication terminal KE to 
the first communication terminal KE is effected analogously in the reverse 
25 direction. 

Although the present invention has been described with reference to 
specific embodiments, those of skill in the art will recognize that changes may be 
made thereto without departing from the spirit and scope of the invention as set 
forth in the hereafter appended claims. 



-32- 



Abstract 

ABSTRACT OF THE DISCLOSURE 

Communications system comprising communication terminals connected to a 
communications s} r stem via a packet oriented communication network 
5 The communications A switching system (PBX) is connected to the a 

communication network (ATM KN) via a broadband access unit (BB AE) 
exhibiting having a network access interface (STM1) and the communication 
terminals (KE) are connected to the communication network (ATM KN) via hubs 
(ATM HUB) . The broadband access unit (BB AE) has conversion units 

1 0 (STMAX) allocated to the hubs (ATM HUB) , by means of via which conversion 
units a bi-directional conversion between the data format of the packet-oriented 
communication network (ATM KN) and a data format within the switching 
system is effected. Furthermore, the broadband access unit (BB AE) has a 
switching network module (BB KN) for combining the data to be transmitted 

1 5 from the conversion units (STMAX) to the associated hubs (ATM HUB) . 
Figure 2 
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Communications system with communication 
terminals which are connected to a communications 
system via a packet-oriented communication network. 

The invention relates to a communications 
system according to the preamble of Claim 1. 

From German Laid-Open Specification 

DE 196 04 244 Al, a communications system is known in 
which the communication terminals allocated to a 
switching system are connected to the switching system 
via an ATM-based communication network. In this 
arrangement, subscriber interfaces for connecting 
communication terminals are provided by a plurality of 
ATM transfer units - frequently briefly called ATM hub 
in the literature - which are connected to the 
ATM-based connection network. The switching system and 
the ATM hub in each case have an ATM access unit via 
which, on the one hand, a connection to the ATM-based 
communication network is implemented and, on the other 
hand, a bi-directional conversion between the internal 
data format of the switching system or hub and the data 
format of the ATM-based communication network is 
effected. 

Modern ATM hubs usually have 64 subscriber 
interfaces for connecting communication terminals to an 
ATM-based communication network. In particular, ISDN 
(Integrated Services Digital Network) communication 
terminals are connected by means of S 0 interfaces, or 
digital communication terminals are connected by means 
of interfaces derived therefrom such as, for example, 
Up 0 interfaces, via an ATM hub to an ATM-based 
communication network. In general, a U P o or an So 
interface comprises, on the one hand, two user data 
channels which, as ISDN-oriented B channels have a 
transmission rate of in each case 
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64 kBit/s and, on the other hand, a signalling channel 
which, as ISDN-oriented D channel, has a transmission 
rate of 16 kBit/s. 

The switching system and the ATM hubs are 
5 frequently connected to an ATM-based communication 
network by means of a so-called STM1 (Synchronous 
Transfer Mode) interface having a maximum transmission 
bit rate of 155 Mbit/s. An access module providing such 
an STMl interface is used in communications systems 
10 from the company Siemens AG under the internal name 
^ STMA access module' . In the text which follows, this 
name is used for such access modules having an STMl 
interface . 

An STMA access module arranged in the switching 

15 system currently provides the capability to support 32 
subscriber interfaces of an ATM hub connected to an 
ATM-based communication network, i.e. it is possible to 
carry out data transmission between the STMA access 
module and 32 different communication terminals 

20 connected to an ATM hub. This only corresponds to a 
maximum transmission bit rate of 8 Mbit/s via the STMl 
interface provided by the STMA access module (with a 
maximum transmission bit rate of 155 Mbit/s. 

Thus, two STMA access modules are necessary in 

25 the switching system for supporting all 64 subscriber 
interfaces of an ATM hub, which is connected via an 
ATM-based communication network, with the switching 
system. Since both the STMA access modules and the ATM 
access unit of an ATM hub only have one STMl interface 

30 in each case, it is necessary to interpose an 
additional ATM switching module. The ATM switching 
module concentrates the data to be transmitted between 
the switching system and the ATM hub from the two 
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STMA access modules onto the ATM access unit of the ATM 
hub or, respectively, splits these data from the ATM 
access unit onto the two STMA access modules. 

Using an enhanced STMA access module which 
5 supports a total of 64 subscriber interfaces there is 
no need to interpose an additional switching module 
since an STMA access module expanded in this manner 
supports all 64 subscriber interfaces of an ATM hub and 
these can thus be connected directly to the enhanced 

10 STMA access module. Thus, although only one STM1 
interface, provided by an enhanced STMA access module, 
of the switching system is now occupied for each ATM 
hub connected to the ATM-based communication network, 
still only a maximum transmission bit rate of 16 Mbit/s 

15 is achieved via the STMl interface (which has a maximum 
transmission bit rate of 155 Mbit/s). 

It is the object of the present invention to 
specify an arrangement by means of which, when a number 
of ATM hubs are connected to a packet-oriented 

20 communication network, a data transmission can take 
place between a switching system and the ATM hubs via a 
network access of the switching system utilizing the 
transmission bandwidth provided by the network access. 

On the basis of the features of the preamble of 

25 Claim 1, the object is achieved by its characterizing 
features . 

To provide a better understanding of the basic 
configuration of a switching system, it appears to be 
necessary first to discuss again in greater detail 
30 principles which are already known. 

In this connection, Figure 1, which shows a 
diagrammatic representation of the essential 
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functional units of a switching system PBX, serves to 
obtain a quicker understanding of the relationships. 
The switching system PBX has a central controller CC 
which can be connected to access modules and a 
5 switching network SN . The access modules comprise, in 
particular, subscriber line modules SLMll... . SLMlx, 
SLM21.... SLM2x, SLMnl... . SLMnx and so-called trunk modules 
TM11, TM21, TMnl. 

The subscriber line modules SLM have subscriber 

10 interfaces for connecting communication terminals KE to 
the switching system PBX. First, for example, ISDN 
communication terminals can be connected via S 0 
interfaces or digital communication terminals can be 
connected via interfaces derived therefrom, such as, 

15 for example, U p0 interfaces, to the switching system 
PBX. Furthermore, it is possible to connect analogue 
communication terminals and facsimile terminals to the 
switching system PBX via analogue a/b interfaces. 

The trunk modules TMll, TM21, TMnl are used for 

20 connecting the switching system PBX to communication 
networks or for connecting to other switching systems. 
A connection to another switching system is carried 
out, for example, via so-called 'PCM Highways' (Pulse 
Code Modulation) , frequently also called primary 

25 multiplex access or S 2M interface in the literature, 
which generally comprise, on the one hand, 30 user data 
channels which are designed as ISDN-oriented B channels 
with a transmission rate of 64 kBit/s and, on the other 
hand, a signalling channel which is designed as 

30 ISDN-oriented D channel with a transmission rate of 
64 kBit/s. A data transmission via such a 'PCM highway' 
thus results in a maximum transmission bit rate of 
2 Mbit/s. A known trunk module TMll, TM21, TMnl for 
connecting a switching system PBX to an ATM-based 

35 communication network, is, 
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e.g., the * STMA access module'' by the Siemens company 
mentioned in the introduction to the description. 

A number of peripheral modules - subscriber 
line modules SLMll...SLMlx, SLM21.... SLM2x, SLMnl.... SLMnx 
5 and trunk modules TM11, TM21, TMnl can be functionally 
combined to form a line trunk unit LTU1, .... , LTUn. Each 
line trunk unit LTUl , ... . LTUn is associated with a line 
trunk unit controller LTUCl, .... , LTUCn which are in each 
case connected to the switching network SN and the 

10 central controller CC via a so-called LTU link having a 
transmission bandwidth of 4x4 Mbit/s. The message 
exchange between the peripheral modules and the central 
controller CC takes place via a signalling channel 
which is called by the reference symbol HDLC (High 

15 Level Data Link Control) in the figure, in the known 
HDLC point-to-multipoint method. 

The line trunk units LTUl, , LTUn are also 

associated with a so-called signalling unit SU. This 
signalling unit SU supplies communication terminals KE 

20 connected to the switching system PBX with audible 
tones and possibly with announcements stored in the 
signalling unit SU. 

The central controller CC handles, among other 
things, the switching-related processing occurring with 

25 a communication link between communication terminals KE 
such as, e.g. the setting-up and clearing-down of the 
communication link. The central controller CC 
essentially comprises a central processor DP, a 
processor for controlling the signalling DCL, a clock 

30 generator PCG and a database DB . 
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An essential advantage of the arrangement according to 
the invention then consists in that a broadband access 
unit according to the invention for connecting the 
switching system to the packet-oriented communication 
5 network can be implemented in a simple manner in 
switching systems already existing, instead of a 
conventional line trunk unit, without having to make 
any changes in the central controller of the switching 
system. 

10 Advantageous further developments of the 

invention are specified in the subclaims. 

An advantage of embodiments of the invention 
defined in the subclaims consists in, among other 
things, that due to the modular configuration of the 

15 broadband access unit, which can be equipped both with 
broadband access modules and with narrowband access 
modules, the broadband access unit can be adapted in a 
simple manner to the current demand for broadband or 
narrowband subscriber accesses or network accesses. 

20 Thus, the broadband access unit can be operated 

as separate broadband switching system if it is 
exclusively equipped with broadband access modules and 
both as broadband switching system and, in co-operation 
with the other components of the switching system, as 

25 narrowband switching system if it is additionally 
equipped with narrowband access modules. 

In the text which follows, an exemplary 
embodiment of the invention will be explained in 
greater detail with reference to the drawings, in 

30 which: 

Figure 2 shows a structural diagram for the 
diagrammatic representation of communication 
terminals connected to a switching system via 

35 
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a packet-oriented communication network; 
Figure 3 shows a structural diagram for the 
diagrammatic representation of the essential 
functional units of a broadband access unit 
5 arranged in the switching system; 

Figure 4 shows a structural diagram for the 
diagrammatic representation of the essential 
functional units of a switching and control 
unit of the broadband access unit. 
10 Figure 2 shows a diagrammatic representation of 

a switching system PBX with a broadband access unit 
BB-AE arranged instead of a conventional line trunk 
unit in the switching system PBX. The broadband access 
unit BB-AE is connected via one - also a number 
15 of - LTU (Line Trunk Unit) links LTU-VL with a central 
unit ZE, containing a switching network SN and a 
central controller ~CC, of the switching system PBX. A 
data transmission between the broadband access unit 
BB-AE and a central unit ZE via the LTU link LTU-VL is 
20 effected in accordance with a time-division 
multiplex-oriented data format and a data transmission 
with a maximum transmission bit rate of 
4 x 4 = 16 Mbit/s is possible via an LTU link LTU-VL. 

In addition, other line trunk units 
25 LTU1, .... , LTUn-1, designed as described in connection 
with Figure 1, are arranged in the switching system 
PBX, the line trunk units LTUl,...., LTUn-1 being 
connected to the central unit ZE of the switching 
system PBX via in each case one LTU link LTU-VL. The 
30 line trunk units LTUl,...., LTUn-1 connect communication 
terminals to the switching system PBX via subscriber 
interfaces or, respectively, implement a connection to 
a communication network or to another switching system. 
For example, communication terminals KE are connected 
35 to the link trunk units LTUl LTUn-1 . 
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The broadband access unit BB-AE is connected via a 
so-called STM1 (Synchronous Transfer Mode) interface, 
having a maximum transmission bit rate of 155 Mbit/s, 
to an ATM-based (Asynchronous Transfer Mode} 
5 communication network ATM-KN. Furthermore, the 
broadband access unit BB-AE has other interfaces for 
connecting communication terminals or networks to the 
broadband access unit BB-AE. For example, a UTP25 
interface (Unshielded Twisted Pair) having a maximum 

10 transmission bit rate of 25 Mbit/s and an Ethernet 
interface ES for connection to a computer network based 
on the IP (Internet Protocol) is shown. 

Furthermore, so-called ATM transfer units 
ATM-HUB - frequently called 'ATM hub' in the 

15 literature - are connected to the ATM-based 
communication network ATM-KN. In this arrangement, the 
ATM hubs ATM-HUB are connected to the ATM-based 
communication network ATM-KN in each case via an access 
unit AE having an STM1 interface. The ATM hubs ATM-HUB 

20 additionally have subscriber interfaces TSS1, TSS64 
for connecting communication terminals to the 
ATM-oriented communication network ATM-KN. As an 
example, communication terminals KE1,...., KEn are shown 
which are connected to the ATM hubs ATM-HUB via the 

25 subscriber interfaces TSS1, .... , TSS64 . In particular, 
ISDN (Integrated Services Digital Network) 

communication terminals are connected by means of S 0 
interfaces, or digital communication terminals are 
connected via interfaces derived therefrom, such as, 

30 for example, U p0 interfaces, via the ATM hubs to the 
ATM-based communication network ATM-KN. In addition, 
there is the possibility of connecting analogue 
communication terminals to the ATM-oriented 
communication network ATM-KN via analogue a/b 

35 interfaces. 
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Data transmission between communication terminals KEl, 
.... , KEn and the switching system PBX is usually carried 
out on the basis of the time-division 
multiplex-oriented data format. For transmitting data 
5 between the communication terminals KEl, KEn and the 

switching system PBX via the ATM-based communication 
network ATM-KN, a bi-directional conversion is 
performed between the time-division multiplex-oriented 
data format and the data format of the ATM-oriented 
10 communication network ATM-KN by the access units AE of 
the ATM hubs ATM-HUB and the broadband access unit 
BB-AE. 

Figure 3 shows a diagrammatic representation of 
the essential functional units of the broadband access 

15 unit BB-AE. The broadband access unit BB-AE has both a 
broadband bus system BB-BUS and a narrowband bus system 
NB-BUS for transmitting data within the access unit. In 
the broadband access unit BB-AE, a line trunk unit 
controller LTUCX is arranged which is connected both to 

20 the narrowband bus system NB-BUS and, via at least one 
LTU link LTU-VL, to the central unit ZE of the 
switching system PBX. The line trunk unit controller 
LTUCX performs a bi-directional conversion between the 
data format of the LTU link LTU-VL, an LTU link LTU-VL 

25 comprising four time-division multiplex-oriented 
4-Mbit/s communication links, and the data format of 
the narrowband bus system NB-BUS which is composed of a 
plurality of time-division multiplex-oriented 2-Mbit/s 
communication links. 

30 To convert the time-division multiplex-oriented 

data format in the access units - corresponding to the 
data format set up for data transmission via the 
narrowband bus system NB-BUS - to the data format of 
the ATM-based communication network ATM-KN, the 

35 broadband access unit BB-AE has conversion units STMAX. 
The conversion 
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units STMAX are connected, on the one hand, via the 
narrowband bus system NB-BUS - in each case via eight 
time-division multiplex-oriented 2 -Mbit /s data 
communication links - to the line trunk unit controller 
5 LTUCX and, on the other hand, via a UTOPIA (Universal 
Test and Operation PHY Interface for ATM) interface to 
the broadband bus system BB-BUS. 

A bi-directional data transfer between the link 
trunk unit controller LTUCX and a conversion unit STMAX 

10 is possible with a maximum transmission bit rate of 
16 Mbit/s via the eight time-division 

multiplex-oriented 2 -Mbit/s communication links. With 
the present time-division multiplex-oriented data 
format, this corresponds to a number of 256 multiplex 

15 channels as a result of which a total of 64 subscriber 
interfaces can be supported by a conversion unit STMAX. 

The broadband bus system BB-BUS is connected to 
broadband access modules for connecting communication 
terminals, computers or for connecting the switching 

20 system PBX to a communication or computer network. As 
an example, an STM1 access module is shown via which, 
for example, the switching system PBX is connected to 
the ATM-based communication network ATM-KN. 
Furthermore, a UTP2 5 access module having a maximum 

25 transmission bit rate of 25 Mbit/s for connecting 
computers and an Ethernet interface ES for connecting 
the switching system PBX to a computer network based on 
the Internet protocol is shown. As an alternative, 
narrowband access modules can also be connected to the 

30 narrowband bus system NB-BUS instead of the broadband 
access modules STM1, UTP25, ES. 

The access modules STM1, UTP25, ES are 
connected to a switching and control unit CSCP (Cell 
Switched Central Processor) via the broadband bus 

35 system BB-BUS and a CPU (Central Processing Unit) bus 
system CPU-BUS. Overall, 
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a total of eight modules (ES, STMl, UTP25, CSCP, LTUCX, 
STMAX) can be connected to the broadband bus system 
BB-BUS and to the narrowband bus system NB-BUS of the 
broadband access unit BB-AE. 
5 Figure 4 shows a diagrammatic representation of 

the essential functional units of the switching and 
control unit CSCP. For a cell-based data switching by 
the broadband access unit BB-AE, the switching and 
control unit CSCP essentially has a cell-based 

10 switching matrix module BB-KN and a control unit CPU. 
The switching and control unit CSCP also comprises 4 
multiplexers MUX1, ... . , MUX4 for connecting the 
cell-based switching matrix module BB-KN to the 
broadband bus system BB-BUS and other STMl access units 

15 STMl for connecting the switching and control unit CSCP 
directly to the ATM-based communication network ATM-KN 
or to another communication or computer network. For 
controlling a data transmission, the control unit CPU 
is connected to the cell-based switching matrix module 

20 BB-KN, to a clock generator CLK and the STMl access 
units STMl via the CPU bus system CPU-BUS. To provide 
the switching and control unit CSCP with a uniform 
clock supply, the clock generator CLK is connected to 
the multiplexers MUX1,...., MUX4, the cell-based 

25 switching matrix module BB-KN and the STMl access units 
STMl. 

The cell-based switching matrix module BB-KN 
has a switching-matrix-module-oriented memory unit SPE 
subdivided into two submemories. In the first submemory 

30 of the switching-matrix-module-oriented memory unit 
SPE, a switching table HTT - frequently called 'Header 
Translation Table' in the literature - is stored. This 
header translation table HTT contains the necessary 
switching information stored in the form of a pair of 

35 values consisting of a so-called input VCI (Virtual 
Channel Identifier) value and a so-called output VCI 
value for switching ATM cells, by means of which 
information an ATM cell arriving 
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at the cell-based switching matrix module BB-KN is 
switched. The second submemory of the 

switching-matrix-module-oriented memory unit SPE is 
used for temporarily storing the user data transmitted 
5 in a payload area of an ATM cell during the switching 
of the ATM cell in the cell-based switching matrix 
module BB-KN. 

Furthermore, the cell-based switching matrix 
module BB-KN has two high-frequency UTOPIA interfaces. 

10 The cell-based switching matrix module BB-KN is 
connected via the UTOPIA interfaces to in each case two 
multiplexers MUXl, MUX4 via in each case one 

16-bit-wide cell-based UTOPIA databus DB. A bi- 
directional data transmission rate of 622 Mbit/s can be 

15 achieved via the 16-bit-wide cell-based UTOPIA databus 
DB. The multiplexers MUXl, MUX 4 - which are 

designed, for example, as described in the German 
Patent application having the official reference 
197 515 60.6 - convert the data format of the 

20 16-bit-wide cell-based UTOPIA databus DB to the data 
format of the 8-bit-wide broadband bus system BB-BUS. 
The multiplexers MUXl, MUX4 can be connected in each 

case to a maximum of four 8-bit-wide databuses via 
which a maximum bidirectional data transmission rate of 

25 310 Mbit/s can be achieved in each case. 

The multiplexers MUXl, .... , MUX 4 are thus 
connected to broadband access modules STM1, UTP25, ES 
or to conversion units STMAX either via the broadband 
bus system BB-BUS or directly to the STM1 access units 

30 (shown, for example, for the multiplexer MUX4 in the 
figure) arranged in the switching and control unit CSCP 
via an 8-bit-wide UTOPIA databus. 

In the text which follows, it is intended to 
explain the interaction of the functional units 

35 essential to data transmission between 
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two communication terminals in greater detail with 
reference to Figures 1 and 2: 

For data transmission starting from a first 
communication terminal KE connected to the ATM-based 
5 communication network ATM-KN via a subscriber interface 
TSS1, TSS64 of an ATM hub ATM-HUB, to a second 

communication terminal KE connected via a subscriber 
interface of a line trunk unit LTU1, LTUn-1 of the 

switching system PBX, the time-division 

10 multiplex-oriented data format usually provided for a 
data transmission between the first communication 
terminal KE and the second communication terminal KE is 
converted to the data format of the ATM-based 
communication network ATM-KN in the access unit AE of 

15 the ATM hub ATM-HUB associated with the first 
communication terminal KE. In this process, a bi- 
directional conversion between the time-division 
multiplex-oriented data format and the data format of 
the ATM-based communication network ATM-KN can be 

20 effected, for example, in accordance with the two 
conversion methods proposed in the German Patent 
application having the file reference 198 436 25.4. 

The converted data transmitted via the 
ATM-based communication network ATM-KN and received by 

25 the STM1 access module STM1 of the broadband access 
unit BB-AE, via which the switching system PBX has been 
connected to the ATM-based communication network 
ATM-KN, are transmitted to a conversion unit STMAX 
allocated the ATM hub ATM-HUB via the broadband bus 

30 system BB-BUS of the broadband access unit BB-AE. The 
conversion unit STMAX converts the received converted 
data back into the time-division multiplex-oriented 
data format in accordance with the conversion method 
used in the access unit AE of the ATM hub ATM-HUB 

35 allocated to the first communication terminal KE. The 
data to be transmitted are then transmitted via the 
narrowband bus system NB-BUS to the line trunk unit 
controller LTUCX which adapts 
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the data to be transmitted for a transmission via the 
line trunk unit link LTU-VL (within the access unit, 
the data are transmitted via time-division 
multiplex-oriented 2 -Mbit /s communication links; data 
5 are transmitted via the LTU link LTU-VL via 
time-division multiplex-oriented 4 -Mbit /s communication 
links) , and then forwards them to the central unit ZE 
of the switching system PBX via the LTU link LTU-VL. In 
the central unit ZE, the data to be transmitted are 

10 switched to the line trunk unit LTU1, LTUn-1 
allocated to the second communication terminal KE by 
the switching network SN of the switching system PBX, 
which line trunk unit forwards the data to the second 
communication terminal KE. 

15 A data transmission starting from the second 

communication terminal KE to the first communication 
terminal KE analogously takes place in the reverse 
direction. 

For a data transmission starting from the first 

20 communication terminal KE to a third communication 
terminal KE also connected to the ATM-based 
communication network ATM-KN via a subscriber interface 
TSS1, TSS64 of an ATM hub ATM-HUB, the time-division 

multiplex-oriented data format usually provided for a 

25 data transmission between the first communication 
terminal KE and the third communication terminal KE is 
converted to the data format of the ATM-based 
communication network ATM-KN in the access unit AE of 
the ATM hub ATM-HUB allocated to the first 

30 communication terminal KE. 

The converted data transmitted via the 
ATM-based communication network ATM-KN and received by 
the STM1 access module STM1 of the broadband access 
unit BB-AE are transmitted to the switching and control 

35 unit CSCP of the broadband access unit BB-AE via the 
broadband bus system BB-BUS of the broadband access 
unit BB-AE. In cases in 
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which the switching and control unit CSCP is connected 
directly to the ATM-based communication network ATM-KN 
via an STM1 interface - compared to Figure 4 - the 
converted data to be transmitted can be transmitted 
directly to the switching and control unit CSCP from 
the ATM hub ATM-HUB allocated to the first 
communication terminal KE via the ATM-based 
communication network ATM-KN. 

In the switching and control unit CSCP, the 
converted data to be transmitted are switched by the 
cell-based switching matrix module BB-KN and 
transmitted via the broadband bus system BB-BUS to the 
STM1 access module STM1 by means of which the converted 
data to be transmitted are forwarded to the ATM hub 
ATM-HUB allocated to the third communication terminal 
KE via the ATM-based communication network ATM-KN. As 
an alternative, the converted data to be transmitted 
can be transmitted directly to the relevant ATM hub 
ATM-HUB via the ATM-based communication network ATM-KN 
from the switching and control unit CSCP via the STM1 
interfaces of the switching and control unit CSCP. 

The access unit AE of the ATM hub ATM-HUB 
allocated to the third communication terminal KE 
converts the converted data to be transmitted back into 
the time-division multiplex-oriented data format in 
accordance with the conversion method used in the ATM 
hub ATM-HUB allocated to the first communication 
terminal and are forwarded to the third communication 
terminal KE . 

A data transmission starting from the third 
communication terminal KE to the first communication 
terminal KE is effected analogously in the reverse 
direction . 
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Patent Claims 

1- A communications system comprising 

communication terminals (KE) which are connected to a 
5 communications system (PBX) via a packet-oriented 
communication network (ATM-KN) and which are connected 
to the packet-oriented communication network (ATM-KN) 
with interposition of hubs (ATM-HUB) , 

characterized in that the communications system (PBX) 
10 has a broadband access unit (BB-AE) which is connected 
to a central unit (ZE) of the communications system 
(PBX) via a time-slot-oriented link (LTU-VL) and to the 
packet-oriented communication network (ATM-KN) via at 
least one packet-oriented network access interface 
15 (STM1), 

that the broadband access unit (BB-AE) has conversion 
units (STMAX) allocated to the hubs (ATM-HUB) , by means 
of which a bi-directional conversion between the data 
format of the packet-oriented communication network 
20 (ATM-KN) and a time-slot-oriented data format is 
effected, and 

that the broadband access unit (BB-AE) has a switching 
matrix module (BB-KN) for combining the data to be 
transmitted to the associated hubs (ATM-HUB) from the 

25 conversion units (STMAX) for transmission via the 
packet-oriented network access interface (STM1) . 
2. The arrangement as claimed in claim 1, 

characterized in that the broadband access unit (BB-AE) 
has a broadband bus system (BB-BUS) for transmitting a 

30 packet-oriented data stream within the access unit and 
a narrowband bus system (NB-BUS) for transmitting a 
time-slot-oriented data stream within the access unit, 
and that the broadband bus system (BB-BUS) and the 
narrowband bus system (NB-BUS) can be coupled to one 

35 another by the conversion units (STMAX) . 
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3. The arrangement as claimed in claim 2, 
characterized in that the narrowband bus system 
(NB-BUS) is connected to a line trunk unit controller 
(LTUCX) via which the broadband access unit (BB-AE) can 

5 be connected to the central unit (ZE) , exhibiting a 
switching network (SN) and a central controller (CC) , 
of the switching system (PBX) via the 
time-slot-oriented link (LTU-VL) . 

4. The arrangement as claimed in claim 3, 
10 characterized in that the line trunk unit controller 

(LTUCX) is connected to the central unit (ZE) via at 
least one time-division multiplex-oriented 4 -Mbit /s 
data communication link. 

5. The arrangement as claimed in claim 4, 
15 characterized in that the number of time-division 

multiplex-oriented 4-Mbit/s communication links can be 
determined by the number of the conversion units 
(STMAX) arranged in the broadband access unit (BB-AE) . 

6. The arrangement as claimed in one of claims 2 
20 to 5, characterized in that access units (STMAX, LTUCX, 

SLM; TM) connected to the narrowband bus system 
(NB-BUS) are connected to one another via one or a 
plurality of time-division multiplex-oriented 2 -Mbit /s 
communication links. 
25 7. The arrangement as claimed in one of claims 2 

to 6, characterized in that the broadband bus system 
(BB-BUS) and the narrowband bus system (NB-BUS) in each 
case have access locations for a number of access units 
(STMAX, LTUCX, CSCP, UTP25, STM1, ES) . 
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8. The arrangement as claimed in claim 6, 
characterized in that broadband access modules (STMl, 
UTP25, ES) and/or narrowband access modules (SLM, TM) 
can be connected to the access locations. 

9. The arrangement as claimed in claim 7 or 8, 
characterized in that the access units (CSCP, STMAX, 
STMl, UTP25, ES) can be connected to the broadband bus 
system (BB-BUS) via in each case one UTOPIA (Universal 
Test and Operation PHY Interface for ATM) interface. 



GR 98 P 2995 



Abstract 

Communications system comprising communication 

terminals connected to a communications system via a 
packet-oriented communication network 

The communications system (PBX) is connected to 
the communication network (ATM-KN) via a broadband 
access unit (BB-AE) exhibiting a network access 
interface (STMl) and the communication terminals (KE) 
are connected to the communication network (ATM-KN) via 
hubs (ATM-HUB) . The broadband access unit (BB-AE) has 
conversion units (STMAX) allocated to the hubs 
(ATM-HUB) , by means of which conversion units a bi- 
directional conversion between the data format of the 
packet-oriented communication network (ATM-KN) and a 
data format within the switching system is effected. 
Furthermore, the broadband access unit (BB-AE) has a 
switching network module (BB-KN) for combining the data 
to be transmitted from the conversion units (STMAX) to 
the associated hubs (ATM-HUB) . 
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Declaration and Power of Attorney For Patent Application 
Erklarung Fur Patentanmeldungen Mit Vollmacht 

German Language Declaration 



Als nachstehend benannter Erfinder erkiare ich hiermit 
an Eides Statt: 



dass mein Wohnsitz, meine Postanschrift, und meine 
Staatsangehorigkeit den im Nachstehenden nach 
meinem Namen aufgefiihrten Angaben entsprechen, 



dass ich, nach bestem Wissen der ursprungliche, erste 
und alleinige Erfinder (falls nachstehend nur ein Name 
angegeben ist) oder ein ursprunglicher, erster und 
Miterfinder (falls nachstehend mehrere Namen 
aufgefuhrt sind) des Gegenstandes bin, fur den dieser 
Antrag gestellt wird und fur den ein Patent beantragt 
wird fur die Erfindung mit dem Titel: 



Kommunikationssvstem, mit uber ein 
paket-orientiertes Kommunikationsnetz 
mit einer Kommunikationsanlaqe in 



Verbindunq 



stehenden 



Kommunikationsendqeraten 



deren Beschreibung 

(zutreffendes ankreuzen) 
D hier beigefiigt ist. 
EE3 am 02.11.1999 als 
PCT internationale Anmeldung 

PCT Anmeldungsnummer PCT/DE99/03481 

eingereicht wurde und am 

abgeandert wurde (falls tatsachlich abgeandert). 



Ich bestatige hiermit, dass ich den Inhalt der obigen 
Patentanmeldung einschliesslich der Anspruche 
durchgesehen und verstanden habe, die eventuell 
durch einen Zusatzantrag wie oben erwahnt abgean- 
dert wurde. 



Ich erkenne meine Pflicht zur Offenbarung irgendwel- 
cher Informationen, die fur die Prufung der vorliegen- 
den Anmeldung in Einklang mit Absatz 37, Bundes- 
gesetzbuch, Paragraph 1.56(a) von Wichtigkeit sind, 



Ich beanspruche hiermit auslandische Prioritatsvorteile 
gemass Abschnitt 35 der Zivilprozessordnung der 
Vereinigten Staaten, Paragraph 119 aller unten ange- 
gebenen Auslandsanmeldungen fur ein Patent oder 
eine Erfindersurkunde, und habe auch alle Auslands- 
anmeldungen fur ein Patent oder eine Erfindersurkun- 
de nachstehend gekennzeichnet, die ein Anmelde- 
datum haben, das vor dem Anmeldedatum der 
Anmeldung liegt, fur die Prioritat beansprucht wird. 



As a below named inventor, I hereby declare that: 



My residence, post office address and citizenship are 
as stated below next to my name, 



I believe I am the original, first and sole inventor (if only 
one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a patent 
is sought on the invention entitled 



Communication 



system 



communication terminal devices that are 
connected to a communications 



installation via a packet-oriented 



communication network 



the specification of which 

(check one) 
□ is attached hereto. 
El was filed on 02.11.1999 
PCT international application 
PCT Application No. PCT/DE99/03481 



and was amended on _ 



(if applicable) 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including 
the claims as amended by any amendment referred to 
above. 



I acknowledge the duty to disclose information which is 
material to the examination of this application in 
accordance with Title 37, Code of Federal Regulations, 
§1. 56(a). 



I hereby claim foreign priority benefits under Title 35, 
United States Code, §119 of any foreign application^) 
for patent or inventor's certificate listed below and have 
also identified below any foreign application for patent 
or inventor's certificate having a filing date before that 
of the application on which priority is claimed: 
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Patent and Trademark Office-U.S. DEPARTMENT OF COMMERCE 



Prior foreign appplications 
Prioritat beansprucht 



19850641.4 

(Number) 
(Nummer) 



DE 

(Country) 
(Land) 



(Number) (Country) 
(Nummer) (Land) 



(Number) 
(Nummer) 



(Country) 
(Land) 



German Language Declaration 



03.11.1998 

(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 



(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 



(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 



Priority Claimed 



□ 
Yes 
Ja 



□ 
Yes 
Ja 



□ 
No 
Nein 



□ 
No 
Nein 



Ich beanspruche hiermit gemass Absatz 35 der Zivil- 
prozessordnung der Vereinigten Staaten, Paragraph 
120, den Vorzug aller unten aufgefiihrten Anmel- 
dungen und falls der Gegenstand aus jedem Anspruch 
dieser Anmeldung nicht in einer friiheren 
amerikanischen Patentanmeldung laut dem ersten 
Paragraphen des Absatzes 35 der ZivilprozeSordnung 
der Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1 .56(a) meine Pflicht zur Offenbarung von 
Informationen an, die zwischen dem Anmeldedatum 
der friiheren Anmeldung und dem nationalen oder PCT 
internationalen Anmeldedatum dieser Anmeldung 
bekannt geworden sind. 



PCT/DE99/03481 
(Application Serial No.) 
(Anmeldeseriennummer) 



I hereby claim the benefit under Title 35. United States 
Code. §120 of any United States application(s) listed 
below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior 
United States application in the manner provided by 
the first paragraph of Title 35, United States Code, 
§122, I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1. 56(a) which occured between the filing 
date of the prior application and the national or PCT 
international filing date of this application. 



(Status) 

(patentiert, anhangig, 
aufgegeben) 



(Status) 

(patentiert, anhangig, 
aufgeben) 



(Status) 

(patented, pending, 
abandoned) 



(Status) 

(patented, pending, 
abandoned) 



Ich erklare hiermit, dass alle von mir in der vorliegen- 
den Erklarung gemachten Angaben nach meinem 
besten Wissen und Gewissen der vollen Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatzlich falsche Angaben gemass Paragraph 1001, 
Absatz 18 der Zivilprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe belegt und/oder 
Gefangnis bestraft werden koennen, und dass derartig 
wissentlich und vorsatzlich falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeldung oder eines 
darauf erteilten Patentes gefahrden konnen. 



I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 
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German Language Declaration 



VERTRETUNGSVOLLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den nachstehend benannten 
Patentanwalt (oder die nachstehend benannten 
Patentanwalte) und/oder Patent-Agenten mit der 
Verfolgung der vorliegenden Patentanmeldung sowie 
mit der Abwicklung aller damit verbundenen Geschafte 
vor dem Patent- und Warenzeichenamt: (Name und 
Registrationsnummer anfuhren) 



POWER OF ATTORNEY: As a named inventor, I 
hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all 
business in the Patent and Trademark Office 
connected therewith, (list name and registration 
number) 



And I hereby appoint 



Telefongesprache bitte richten an: 
(Name und Telefonnummer) 



Direct Telephone Calls to: (name and telephone 
number) 



Send Correspondence to: 

Bell, Boyd &^LloyiiJJ_C_ 
70 West Madison Street, Suite3300 60602.-^207 Chicago, Illinois^ 
TelephoneTHKT3T2"372 1121 arid Facsimile +1 312 372 2098' 
or 

Customer No. 



Voller Name des einzigen oder urspriinglichen Erfinders: 

) JOSEF WAHLER 


Full name of sole or first inventor: 

JOSEF WAHLER 


TJnferecHrift des Erfinders/ /K Datum 


Inventor's signature 




Wohnsitz ) \ 

TAUFKIRCHEN, DEUTSCHLAND J )%Y 


Residence 

TAUFKIRCHEN, GERMANY 


Staatsangehongkeit 

DE 


Citizenship 

DE 


Postanschrift 

DORFSTR.33/K 


Post Office Addess 

DORFSTR.33/K 


82024 TAUFKIRCHEN 


82024 TAUFKIRCHEN 


Voller Name des zweiten Miterfinders (falls zutreffend): 


Full name of second joint inventor, if any: 


Unterschrift des Erfinders Datum 


Second Inventor's signature 


Date 




Residence 


Staatsangehorigkeit 


Citizenship 


Postanschrift 


Post Office Address 



(Bitte entsprechende Informationen und Unterschriften im (Supply similar information and signature for third and 
Falle von dritten und weiteren Miterfindern angeben). subsequent joint inventors). 
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